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CHEMICAL COMPQUNinft 

Field of the InVAnfirtn 



5 



The present invention relates to a novel class of chemical compounds, to processes for 
their preparation, to pharmaceutical compositions containing them and to their use in 
mediane, particularly use in the amelioration of a clinical condition for which a Factor Xa 
inhibitor is indicated. 



10 



Background of the invAnfinn 



Factor Xa ,s a member of the trypsin-like serine protease class of enzymes. It is -a key 
. enzyme in the coagulation cascade. A one-to-one binding of Factors Xa and Va with 
calcium ions and phospholipid converts prothrombin into thrombin. Thrombin plays a 
TK^-'" ^^^^"'^-^ °f blood coagulation by converting the soluble plasma 
protein fibrinogen, into insoluble fibrin. The Insoluble fibrin matrix is required for the 
stabilisation of the primary hemostatic plug. Many significant disease states are related to 
abnormal hemostasis. With respect to the coronary arterial vasculature, abnornial', 
thrombus fomiation due to the rupture of an established atherosclerotic plaque is the ^ 

20 major cause of acute myocardial infarction and unstable angina. Both treatment of an - 
occlusive coronary thrombus by thrombolytic therapy and percutaneous transluminal 
coronao. angioplasty (PTCA) are often accompanied, by an acute thrombotic reclosure of. 
the affected vessel which requires Immediate resolution. With respect to the venous 
vasculature, a high percentage of. patients undergoing major surgery in the lower 

25 extern, ties or the abdominal area suffer from thrombus formation ^n the venZs 
vasculature which can result in reduced blood flow to the affected extremity and a pre- 

olTrf With n hntr"'"" T"'"""- intravascular coagulopathy commonly 

occurs within both vascular systems during septic shock, certain viral infections and 

30 ZTn\ T ^^^"^^^ -"^Pid consumption of coagulation factors and systemic 

30 coagulation which results in the fomiatlon of life-threatening thrombi occurring throughout 
the vasculature leading to widespread organ failure. Beyond Its direct role In the formation 
Of flbnn nch blood clots, thrombin has been reported to have profound bloregulatory 
effects on a number of cellular components within the vasculature and blood. (Shuman. 
M.A., Ann. NY Acad. Sci.. 405: 349 (1 986)) 

35 

A Factor Xa inhibitor may be useful in the treatment of acute vascular diseases such as 
acute coronary syndromes (for example primary and secondary prevention of myocardial 
mfarction and unstable angina and. treatment of prothrombotic sequalae associated with 
myocardial infarction or heart failure), thromboembolism, acute vessel closure associated 
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Semr^nf . T '^""^"^^ transluminal coronary angioplasty, transient 
^hemic attacks pulmonary embolism, deep vein thromt,osls, peripheral arterial 
^mZ ~°" °' "^-^"S Ce^ienos'^). and the prevention of 

5 ? T!"^ ^'"^^'^ ^-S- Factor Xa inhibitors 

Tr^Hif hV"! '," "'^"^"""^ thrombosis and complications In patients' genetically 
p edisposed to artenal thrombosis or venous thrombosis and patients that have a diseas^ 
a^c^ted pred,sposl.Ion to thrombosis (e.g. type 2 diabetics). Thrombin has been 
m^rted to contnbute to lung fibroblast proliferation, thus. Factor Xa Inhibitors could be 
10 ^lll^, Tf"* °' "'"^^ X- InWbltors could 

praventln^t T T'"' °' """""^ ""^'^'^"^ <^S"'-«°" 

preventing fibnn deposition and its concommltlant fedlitatlon of metastasis. A Factor Xa 

^^Tl 7 r ""'"^ a"«-l""a">'^to,y agent through Its Inhibition of FXa 
1^ t„ "^T" "^"'^^^^-a^a'^^ '^'^0^°^ (PAR 1-4). A Factor Xa inhibitor may 
13 aSL^r^!lht ^9^"' *rough the suppression of platelet- 

?• "^"^^ ^""^ "^"^ ''a<='°^ Xa inhibitors may have 

SSry ^""h Parkinson's and Alzheimer's disease. 

pmtlH„r , T ''^ """^ ^"«'=«9"la"' agents in connection with the 
preparafon, storage, fractionation or use of whole blood. They have also been reported 

20 L^yt^rnT" '"^^'^ ~^ '^^ ^ 

Description of the Invention 
Tlie present invention provides compounds of formula (I): 




wlierein: 



(!)• • 
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represents a group selected from: 




each ring of which optionally contains a further heteroatom N, 
Z represents an optional substituent halogen, 
alk represents alkylene or alkenylene, 
5 T represents S, O or NH; 

represents hydrogen, -Ci^alkyl. -CvsalkylCONR^R*'. -Ci.3alkylC02Ci-4alkyl, -CO2C1. 
4alkyl or -Ci^alkylCOaH; 

10 R® and R^ independently represent hydrogen, -Ci^alkyl, or together with the N atom to 
which they are bonded form a 5-, 6- or 7- membered non-aromatic heterocyclic ring 
optionally containing an additional heteroatom selected from O, N or S, optionally 
substituted by Ci^alkyl, and optionally the S heteroatom is substituted by O, i.e. 
represents S(0)n; 

15 - . 

X represents phenyl or a 5- or 6- membered aromatic heterocyclic group containing at 
least one heteroatom selected from O, N or S, each of which is optionally substituted by 0- 
2 groups selected from: halogen. -Ci.4alkyl, -Cz^alkenyl, -CN, -CF3, -NR^R^. -Co^alkylOR®, 
-C(0)R^ and -C(0)NR^R''; 

20 

R® represents hydrogen or -Ci^alkyl; 
R^ represents -Ci^alkyl; 



25 Y represents a group -C(R'')(R^)Co.2alkylNR^R^; 
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represents C„alkyl optionally sut»titutsd by halogen (e.g. CF„ ^H^CF,); 
represents hyd^gen or C.a,M optionally subsututed by halogen (e-.g. CF. -CH^CF,),- 

nns optionally oon.ai:in;%rar«orh:.tor;re:rerfrrrM™ 

substituted by Ci^alkyl; eroaiom selected from O, N or S. optionally 

^ . and pharmaoeutically acceptable derivatives thereof. 
Furtlier aspects of the Invention are- 

With a Pht^cTut^r ^^^^^^^^^^ ^ ™- - - -ention together 

- A compound of the invention for use in therapy 

'treatment ::a°;:«r:^^^^^^^^ °^ ^ -dicament for the 

Inhibitor. ^ ^ ^^^^epfble to amelioration by a Factor Xa 

amelioratnTa FalrTathilrT"* -"^"'"^ ^ ™" --^Pf^'e to 

20 amount Of a compounTof the^l^^^^^^ ^^"^"^ ^ therapeutically effective 

Preferably. Ri represents a group selected from; 



-(Co^)aJk-^ 4-2 



-(C2,)aik— ^ 




2-3 

S 




25 IT ""^ ^ farther heteroatom N 

25 2 represents an optional substituent halogen 

- -alk-representsalkyleneoralkenylene. - 
T represents S, O or NH. 



30 



More preferably. Ri represents a group selected from: 
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-(C2.3)aik-/^ 

Z represents an optional substituent halogen, 
alk represents alkylene or alkenylene. 

Even more preferably, represents a group selected from: 
5 ■ 

-(C2^)alk— <f 

Z represents an optional substituent halogen, 
alk represents alkylene or alkenylene. 

Preferably, T represents S. 

Preferably, represents hydrogen. 

Preferably, R^ and R'' independently represent hydrogen or -Ci.6alkyl. 

15 Preferably, X represents phenyl or a 5- or 6- membered aromatic heterocyclic group 
containing at least one heteroatom selected from O, N or S, each of which is optionally 
substituted by 0-2 groups selected from: halogen, -Ci^alkyl or -NR^R^. More preferably, X 
represents phenyl substituted by a halogen. Most preferably, X represents phenyl 
substituted by a fluorine. 



20 



Preferably. Y represents a group -Cz^alkylNR^'R^. More preferably. Y represents -C(CH3)- 
NR^R^. 



Preferably, R^ and R^ independently represent, hydrogen, -Ci^alkyl, -Ci^alkylOH, or 
25 together with the N atom to Which they are bonded form a 6- membered non-aromatic 
heterocyclic ring optionally containing an additional heteroatom selected from O, N or S. 
More preferably, R^ represents methyl and R** represents -Ci^alkyl or -Ci^alkylOH, or R*^ 
and R** together with the N atom to which they are bonded* form a 6- membered non- 
aromatic heterocyclic ring optionally containing an additional heteroatom selected from O, 
30 N or S. Most preferably, R"^ represents methyl and R^ represents -Ci^alkyl or -Ci^alkylOH, 
or R^ and R"^ together with the N atom to which they are bonded form a morpholino ring. 
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5 



, ^'^^^^t^"^X2aZ::Z^1^^^^ ^-=He. Chain 

double bonds Examptes Z L^^^^ U-e unsaturation is present only as 
15 p™penylene(-CH.-CH=CH-r ' (-CH^CH-). and 

The heterocycle may be a^oZcrn^ ^^'^""^ ^""^ "'^S-" 

20. unsatu^ted Examples o7 5 meZ^^ " ™^ "^'^"y '""V 

Plpeddinyi. pyrimldlnyi and mo^holinT^^^^pietTr"!^^^^^^^^^ ""'"'^ 
hexamethyleneiminvi Certain h»irr^„ J- "'"'^^ °' membered groups include 

25 e.g pyrrolid,ny,, irnXZ T^'"' 

linked or N-linKed,o the ^st'o^ rmile™™ ^exameth^enelmin^ may be C- 



30 



sui.artorprn.r:r,:r™^=^"«^^^^ -^-^ ^ --^-^ v^icn ,s 



35 p4:r^u^:s"airsa,rsrar'""' • 

solvate of such a n, f ' " ""^'"^ ^'S' °' "carbamate, or salt or 

redplen. s rpabKZwdL^lZ'l' ""T"'^ ""^'^ adminlst^tion to the 

a. solvates, este. anrL^^^^ tjcutr^e^^rhrar^; 
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acceptable derivatives are salts, solvates and esters. Most preferred piiarnnaceutically 
acceptable derivatives are salts and solvates. 

Suitable salts according to the invention include those formed with both organic and 
5 inorganic acids and bases. Phamiaceutically acceptable acid addition salts include those 
formed from mineral acids such as: hydrochloric, hydrobromic, sulphuric, phosphoric, 
acid; and organic acids such as: citric, tartaric, lactic, pyruvic, acetic, trifiuoroacetic, 
succinic, oxalic, formic, fumaric, maleic, oxaloacetic, methanesulphonic, ethanesulphonic, 
p-toluenesulphonic, benzenesulphonic and isethionic acids. Particularly preferred 
10 pharmaceutlcally acceptable salts include those formed from hydrochloric, trifiuoroacetic 
and formic acids. 

Those skilled in the art of organic chemistry will appreciate that many organic compounds 
can form complexes with solvents in which they are reacted or from which they are 
15 precipitated or crystallized. These complexes are known as "solvates". For example, a 
complex with water is known as a "hydrate". Solvates of the compound of fomiula (I) are 
within the scope of the invention. 

Salts and solvates of compounds of formula (I) which are suitable for use in medicine are 
20 those wherein the counterion or associated solvent is pharmaceutically .acceptable. 
However, salts and solvates haying non-pharmaceutically acceptable counterions or 
associated solvents are within the scope of the present invention, for example, for use as 
intermediates in the preparation of other compounds of formula (I) and their 
pharmaceutically acceptable salts and solvates. 

25 

The compounds of formula (I) contain chiral (asymmetric) centres. The individual 
stereoisomers (enantiomers and diastereoisomers) and mixtures of these are within the 
scope of the present invention. Preferably, the stereochemistry is (S) at the 3-position on 
the 2-oxopyrrolidine ring (*). 

30 

As used herein, the term "prodrug" means a compound which is converted within the 
body, e.g. by hydrolysis in the blood, into its active form that has medical effects. 
Pharmaceutically acceptable prodrugs are described in T. Higuchi and V. Stella, Prodrugs 
as Novel Delivery Systems, Vol. 14 of the A.C.S. Symposium Series, Edward B. Roche. 
35 ed., Bioreversible Caniers in Drug Design, American Phamiaceutical Association and 
Pergamon Press, 1987, and in D. Fleisher, S. Ramon and H. Barbra "Improved oral drug 
delivery: solubility limitations overcome by the use of prodrugs", Advanced Drug Delivery 
Reviews (1996) 19(2) 115-130, each of which are incorporated herein by reference. 
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15 asters, ethyl esters, and «,e le ^ ^ ""^ ^-B' "'^^ 

Preferred compounds of the Invention include- 

(E)-2-(5-Chloro-2-thienyl)-W-[1.(2-fluoro-4-{1-[(2- 
rerhTXt^irn^re"""'^"^''^^^^^^^^^ 

30 

properties than similar known compounds ' ^"'^ """^ desirable_ 
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unstable angina and treatment of prothrombotic sequalae associated with myocardial 
infarction or heart failure), thromboembolism, acute vessel closure associated with 
thrombolytic therapy and percutaneous transluminal coronary angioplasty (PTCA), 
.transient Ischemic attacks, pulmonary embolism, deep vein thrombosis, peripheral arterial 
5 occlusion, prevention of vessel luminal narrowing (restenosis), and the prevention of 
thromboembolic events associated with atrial fibrillation, e.g. stroke; in preventing 
thrombosis and complications in patients genetically predisposed to arterial thrombosis or 
venous thrombosis and patients that have a disease-associated predisposition to 
thrombosis (e.g. type 2 diabetics); the treatment of pulmonary fibrosis; the treatment of 

10 tumour metastasis; inflammation; atherosclerosis; neurogenerative disease such as 
Parkinson's and Alzheimer's diseases; Kasabach Merritt Syndrome; Haemolytic uremic 
syndrome; endothelial dysfunction; as anti-coagulants for extracorporeal blood in for 
example, dialysis, blood filtration, bypass, and blood product storage; and in the coating of 
invasive devices such as prostheses, artificial valves and catheters in reducing the risk of 

15 thrombus formation. . ' .' 

Accordingly, one aspect of the present invention provides a compound of formula (I) or a 
phamiaceutically acceptable derivative thereof for use in medical therapy, pariiiculariy for 
use in the amelioration of a clinical condition in a mammal, including a human, for which a 
20 Factor Xa inhibitor is indicated. 

In another aspect, the invention provides a method for the treatment and/or prophylaxis of 
a mammal, including a human, suffering from a condition susceptible to amelioration by a 
Factor Xa inhibitor which method comprises administering to the subject an effective 
25 amount of a compound of fonnula (I) or a pharmaceutically acceptable derivative thereof. 

In another aspect, the present invention provides the use of a compound of formula (1) or 
a phamiaceutically acceptable derivative thereof, for the manufacture of a medicament for 
the treatment and/or prophylaxis of a condition susceptible to amelioration by a Factor Xa 
30 inhibitor. 

Preferably, the condition susceptible to amelioration by a Factor Xa inhibitor is selected 
from treatment of acute vascular diseases such as acute coronary syndromes (for 
example primary and secondary prevention of myocardial infarction and unstable angina 
35 and treatment of prothrombotic sequalae associated with myocardial infarction'- or heart 
failure), thromboembolism, acute vessel closure associated with thrombolytic therapy and 
percutaneous translurninal coronary angioplasty, transient ischemic attacks, pulmonary 
embolism, deep vein thrombosis, peripheral arterial occlusion, prevention of vessel 
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rCZZretrt "c even. asso.a.e<. 



More preferably, the condition susceptible to amelloraUon by a Factor Xa Inhibitor 1= 

10 

o,the,o™.a«onarri:.:*:rsr4%:sr^^^^^^ 

25 ^rS^t'teasrorcor*: 'r?" "^'^^^ ^ Pharmaceutical formulaUon 



30 



IrrlrdLrattalr"''"" '"^"^ ^ Phannaceutlcal composi«on comprising, as 
'ZlZ^^^^"T^l°L"°'"^^^ °' <" °^ ^ Pharmaceutically accepLle 



r 



PB60264 

11 



pharmaceutically acceptable derivative thereof, together with a pharmaceuticaiiy 
acceptable carrier and/or excipient. 

The compounds for use according to the present invention may be formulated for oral, 
5 buccal, parenteral, topical, rectal or transdemrial administration or in a form suitable for 
administration by inhalation or insufflation (either through the mouth or the nose). 

For oral administration, the pharmaceutical compositions may take the form of, for 
example, tablets or capsules prepared by conventional means with phannaceutically 

10 acceptable excipients such as binding agents (e.g. pregelatinised maize starch, 
polyvinylpyn-olidone or hydroxypropyl methylcellulose); fillers (e.g. lactose, 
^ microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g. magnesium 
stearate, talc or silica); disintegrants (e.g. potato starch or sodium starch glycollate); or 
wetting agents (e.g. sodium lauryl sulphate). The tablets may be coated by methods well 

15 known in the art. Liquid preparations for oral administration may take the form of, for 
example, solutions, syrups or suspensions or they may be presented as a dry product for 
constitution with water or other suitable vehicles before use. Such liquid preparations may 
be prepared by conventional means with pharmaceutically acceptable additives such as 
suspending agents (e.g. sorbitol syrup, cellulose derivatives or hydrogenated edible fats); 

20 emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles (e.g. almond oil, oily 
esters, ethyl alcohol or fractionated vegetable oils); and preservatives (e.g. methyl or 
propyl-p-hydroxybenzoates or sorbic acid). The preparations may also contain buffer 
salts, flavouring, colouring and sweetening agents as appropriate. 

25 Preparations for oral administration may be suitably fomaulated to give controlled release 
of the active compound. 

For buccal administration the compositions may take the form of tablets or lozenges 
formulated in a conventional manner, 

30 

The compounds according to the present invention may be fonnulated for parenteral 
administration by injection, e.g. by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g. in ampoules or in multi-dose 
containers, with an added preservative. The compositions may take such forms as 
35 suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain 
formulatory agents such as suspending, stabilising and/or dispersing agents. Alternatively, 
the active ingredient may be in powder form for constitution with a suitable vehicle, e.g. 
sterile pyrogen-free water, before use. 
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The compounds according to the present invention may be formulated for tooir«i 

d"^^^^ rc,ud~" ^x-P- Of types of p^^^r X 

administration include sprays- and aerosols for use in an inhaler or insufflator. 

10 The cornpounds according to the present invention may also be fomiulated in rect.l 

30 a jr:rL?zr;ra„rvr„3r ^^^^^^^^ ^" ~ - - 
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appreciated by those skilled in the art. It will be appreciated that the amount of a 
compound of the invention required for use in treatment will vary with the nature of the 
condition being treated and the age and the condition of the patient and will be ultimately 
at the discretion of the attendant physician or veterinarian. The compounds of the present 

5 invention may be used in combination with other antithrombotic drugs (such as thrombin 
inhibitors, thromboxane receptor antagonists, prostacyclin mimetics, phosphodiesterase 
inhibitors, fibrinogen antagonists, thrombolytic drugs such as tissue plasminogen activator 
and streptokinase, non-steroidal anti-inflammatory drugs such as aspirin, and the like), 
anti-hypertensive agents (such as angiotensin-converting enzyme inhibitors, angiotensin-ll 

10 receptor antagonists. ACE / NEP inhibitors, p-blockers, calcium channel blockers, PDE 
inhibitors, aldosterone blockers), anti-atherosclerotic / dyslipidaemic agents (such as 
HMG-CoA reductase inhibitors) and anti-arrhythmic agents. 

The combinations referred to above may conveniently be presented for use in the form of 
15 a pharmaceutical formulation and thus pharmaceutical formulations comprising a 
combination as defined above together with a pharmaceutically acceptable carrier or 
excipient comprise a further aspect of the invention. The individual components of such 
combinations may be administered either sequentially or simultaneously in separate or 
combined pharmaceutical fomnulations by any convenient route. 

20 

When administration is sequential, either the Factor Xa inhibitor or the second therapeutic 
agent may be administered first. When administration is simultaneous, the combination 
may be administered either in the same or different pharmaceutical composition. 

25 When combined in the same formulation it will be appreciated that the two compounds 
must be stable and compatible with each other and the other components of the 
formulation. When formulated separately they may be provided in any convenient 
fomiulation, conveniently in such manner as are known for such compounds in the art, 

30 The compounds of formula (I) and phanmaceutically acceptable derivatives thereof may 
be prepared by the processes described hereinafter, said processes constituting a further 
aspect of the invention. In the following description, the groups are as defined above for 
compounds of formula (I) unless otherwise stated. 

35 According to a further aspect of the present invention, there is provided a process (A) for 
preparing a compound of formula (I) which comprises of reacting a compound of formula 
(II) or an acid addition salt thereof with a compound of fomnula (III) where V is a suitable 
leaving group, such as a halide, preferably chloride. When the free base of a compound 
of formula (II) is used, the reaction is conveniently carried out in the presence of a base, 
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reaction is conveniently csTroT f L °' '''"^'^ ^"^ <>^^ 

dlisopropylethylamlne (D.PEA) TrKl in a slbt, TT"" °' ' ^./V^ 
mom temperature ^"'^ ^'S- "^^CN, suitatXy at 0»c to 




(") 



o'"}, ■ (HI) 



using methods well loiown in the art and ...L, „ . . ' =°nipoi,nd of fomiula (III) 
conditions to provide com^ds or,o2Ta 72:' '"TV™ ""''^^ ^"^"^-^ 
compound otformula (,l) 3 compo Jjo" fol^,, °" °' ~ °' ' 

20 example, where represent ^ ZZTT^ttU"T 
"ndera.d.cond«ons,us,n.fore.mpirh;:or;i:r^^^ 



r 
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,NHP^ 



1 

X 

I 

Y 



(IV) 



Compounds of formula (IV) may be prepared from compounds of formula (V): 



NHP 



(V) 



X 

CR^R^CojalkylL, 



10 



where Li is a suitable leaving group such as halide, e g. bromide, by reaction with 
HNR'^R", preferably in excess, in a suitable solvent, e.g. tetrahydrofuran (THF), suitably at 
room temperature. 

Compounds of formula HNR'^R" are known compounds or may be prepared by methods 
known in the literature or processes known to those skilled in the art. 
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Compounds of formula (V) may be prepared from compounds of formula (VI): 

NHP^ 




(VI) 



CR*R*Co.2alkylOH 



by halogenation methods well known to persons skilled in the art. For example, when Li is 
bromide, bromination may be effected with carbon tetrabromide, in a suitable solvent, e.g. 
20 dichloromethane (DCM), in the presence of a phosphine.e.g. triphenylphosphine, suitably 
at 0°C to room temperature. 
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Compounds of formula (VI). where CR^'R^Co-^alkylOH represents CR'^HOH ^ k 
prepared from compounds of fomiula (Vli): represents CR HOH. may be 



NHP^ 



COR" 



room femiraturl ^ ^"'^^ ^-S- methanol, suitably at 0=C to 

10 Compounds of fomnula (VII) may be prepared from compounds of fomiula (VIII).- 




NHP^ 



(VIII) 



Compounds of fon„ula (VIM) may be prapared f,om compounds of fbmiula (rx): 
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(IX) 



by cyclisation where L3 represents a suitable leaving group, e.g. hydroxy!. For example 
when L3 is a hydroxyl group, the ring closure may be performed by treatment with a 
5 mixture of (i) aryl or alkyi phosphine, e.g. tri-n-butylphosphine, and (ii) a suitable 
azodicarboxylate derivative, e.g. 1,1 -(azodicarbonyl)-dipiperidine, in a suitable solvent, 
e,g. THF, suitably at room temperature. 

It will be appreciated by persons skilled in the art that compounds of formula (IX) may be 
10 prepared by interconversion, utilising other compounds of formula (IX) which are 
optionally protected by standard protecting groups, as precursors. For instance, 
compounds of formula (IX) where L3 is OH, may be converted into compounds of formula 
(IX) possessing alternative substituents at L3, e.g. halogen, S*MeR W" or OSO2R, by 
methods well known in the art (see for example Smith, M.B. and IVIarch, J., Advanced 
15 Organic Chemistry. 5*^ Edition 2001, John Wiley & Sons). Generally R will represent alkyI 
or aralkyi and W will represent sulphate or halide, especially iodide. In such cases the ring 
closure may be performed by treatment with a base in a suitable solvent, e.g. MeCN, 

Compounds of formula (IX), where L3 is a hydroxyl group, may be prepared by reacting a 
20 compound of formula (X) with a compound of formula (XI): 




(XI) 
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to compounds of fo^l LnTa " Iht ^ ! ' '^''^^"'^<'"-. 

art. Sea, for "^'"^ «> 'hose skilled in the 

P.G.M. Wuts ;rCey r^sTsr^^^^ ^-^^ -d 

Thieme Vehao 1994). ° Protecting Groups' by P.J. Kodenskl (Geom 




NHj.HA 

(XII) 



^ -=e Zr-;--- ^^^^^^^ . .et.ds 

There is provided a further Drorp^o m\ f^r 

to process (B). compounds of fo' 11 ^^P^^^t""' '^^'^^^""^^ °f ^^m^'a (•)• According 
(XIII): ^ ^ ^'^ "^^y P^^P^'-^d from compounds of formula 



(Xlll) 

25 CR^R'Co.jalkylL;' " 




30 



Where L4 is a suitable leavina arouo «?iirh h r,. 

HNR^R-, preferably In excei,ra s*.,: s'ltnt ^e'/ thf "sut T 
temperature to 60°C. =»"«vBni, e.g. thf, suitably at room 



PB60264 



19 



Alternatively, compounds of formula (1) where R'' and independently represent 

6^oc fnT H K 'k ? ' ''''''' ^"'■^^'^'y ^* temperature, e.g. 40- 

5 (HCn lu^r t 'IT" ^^^"P"^*^ -9- ^^ydrooh one acid 

5 (HCi), suitably at elevated temperature, e.g. 40-60OC. 

Compounds of formula (XIH) may be prepared from compounds of fomiula (XIV): 

.NH SO.R^ 




(XIV) 
CR^'R^Co.jalkylOH 



15 



by halogenation methods well known to persons skilled in the art. For example when U is 
DCM t thr""" ~ '^'''^ ^e^rs,ror.^6e, in a suitable solvent. 

temp;4tur^^ ' Phosphine e.g. triphenylphosphine. suitably at 0'>C to room 

Compounds of formula (XIV). where CR'^R^Co-aalkylOH represents CR^HOH may be 
prepared from compounds of fonnula (XV): ^ 




NHSOjR^ 



(XV) 

COR" 
20 • 

by reduction under standard ' conditions, e.g. by treatment with a nucleophilic hydride 
r::Tem7erarrr. ' ~ ^'^^^ — ' --^'^ - 0°ct 

" whTn^L"^^ ~ -ormula (XV.) 
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NHj.HA 



(XVI) 



COR 



■ ^irrrr 'rrir " " " ^ ^-"^"^ - ^ -^^^ 

conditions. For example whemP' . <^°'='' """^^ ='^ndard 

10 be effected under acidic Xf^ieTr' "^^ ~« ^^^-^ ™^ 

as dioxan. ^ " ^'^'"P'® hydrogen ohIorWe in a solvent such 

.5 wHere Is Hydrogen with fZ^fZw"'"^ ^ ^""^ "> 



(XVII) 



effected in a suitable ^^sdve^e a L^'^nL ^ "^^ ~ 

LiHMDS, potassium carbonate oT^X'caZarj^^^^^^ T""" ^ ^ 
H-50'C, preferably -78"C to room teZS^ pIk -^"9^ from -78'C to 

25 substituent R^, other than hydrc^Tn 3^^' l"'^"^- '« « ^PPreaated that the 
methods well known to th^f sXdin ^a^ when^. ''T' '"'^^^^^^ 
effected under Mitsunobu conditions 2 V " ^""P' -faction Is 

. Mitsunobu -reaciloh. A r^ JZ^TT' T ^- P-9ff??Jn the 
(1986). 28(2), 127-64.). Fo"^mrtr^e ZT international 
30 compounds of fo^uia (i) wh^Tr^seTteT °' 
Mphenylphosphine. optLhaiiy ^1 T XCrrt'ld^ ''''' "^'^'"'^ ' 
-nvat^e, e.g. d«e..butyl a^dlcarbox^aterinruSbT^C ^ ^--^t: 



PB60264 



21 



addition of a compound of formula (XVII) where T represents OH. optionally in a suitable 
solvent, e.g. THF, suitably at room temperature. 

When X-Y contains a group reactive to compounds of formula (XVII). such groups may be 
5 protected prior to the reaction using methods well known in the art and such protecting 
groups removed under standard conditions to provide compounds of formula (I) where 

l^^TT ' ""^^ ^^"^'^^^^ completion of the reaction of a compound of 
formula (I) where R^ is hydrogen with a compound of formula (XVII). 

10 Compounds of formula (XVII) are known compounds or may be prepared by methods 
known in the literature or processes known to those skilled in the art. 

Furthermore, it will appreciated that the substituent R^ other than hydrogen, may be 
introduced at various intermediate stages by methods well known to those skilled in the 
jij an. 

Compounds of formula (I) where R^ and/or are hydrogen may be converted to other 
compounds t,f formula (I) by processes known to those skilled in the art. for example 
where R and/or R** are converted to C^alkyl by reductive alkylation 

20 

There is provided a further process (D) for preparing compounds of formula (I). According 
to process (D). compounds of formula (I) where R^ is not hydrogen may be prepared from 
compounds of formula (VII) by reaction with an amine HNR'^R'' in a suitable solvent e g 
DCM to fomn an intermediate imine or iminium species which is then reacted with' a 
25 suitable organometallic agent e.g. a Grignard reagent in a suitable solvent e g THF 
suitably at O^C to room temperature. 

Accoixiing to a further process (E) compounds of formula (VI) where Co..alkyl represents 
<-i.2aikyi may be preapred from compounds of formula (XVIII) 




NHP^ 



I (XVIII) 
CR R C,.2alkylOP 



where is a suitable hydroxyl protecting group, by removal of the protecting group under 
standard conditions using methods well known to those skilled in the art. See. for 
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1994), Protecfng Groups by P.J. Koclenski (Oeorg Thieme Vertag 

5 Compounds Of formula (XV«„ ™y be prepaid from compounds of fonmula (X,X,- 

,NHP^ ^' 




Lf HN- 

i (XIX) 

CR''R"C,.2alkylOP^ 



'0 or a,M phospHlns. I ZZ>Z7^s^ ^^^ZT.' "^'''^ 
optionally protected by ^LaT pro.2„„ 

compounds Of formula (XIX) ^iTToH^ ^ <^^'^°'-- -stance, 

fo^ula (XIX) possessing alternative ubsttontnt l! To'b'f '* "i^^ " 
OSOjR, by methods well known in the art T ^' , "^'"S*"- ^ l*^*" °' 
20 Advanced Organic Chemist s^Edlnio^ l^ZT f"' """^ 

represent aikyi or aralkyl and W Mrtll r«,re^^ John w.iey S Sons). Generally R «•„ 

rent:: - - ^ 
" Sut (Sira^miunr =^ - 



NH^ 

i (XX) 

CR''R'C,.2alkylOP^ 
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O 



(X) 



wherein P • is a suitable protecting group as described above. The reaction is 
conveniently earned out by addition of a suitable activating agent, e.g. trimethylaluminium 
5 to compounds of formula (XX) in a suitable solvent, e.g. DCIVI, under an inert atmosphere' 
e^g. nitrogen, suitably at room temperature followed by addition of a compound of formula 
(X) in a compatible solvent, e.g. DCM. 



10 



Compounds of formula (XX) may be prepared from compounds of formula (XXI) 

(XXI) 



f 

CR*R*C,.2alkylOP^ 

Compounds of fomiula (XX) may.be prepared by methods l<nown in the art e g from 
compounds of fomiula (XXI) by hydrogenation in the presence of a suitable catalyst e.g. 
10/0 palladium on carbon, in a suitable solvent such as ethanol. suitably at atmospheric 
15 pressure and roonn temperature. 

Compounds of fomiula (XXI). where is a suitable protecting group, may be prepared 
from compounds of fomiula (XXII) where P^ is a hydrogen or an alkyI or aralkyl group by 
reduction processes well-known to those skilled in the art. For example when P^* ' 



20 



NO2 



X (XXII) 



CR'R'^Co.^alkylCOgP'* 

represents a hydrogen, compounds of formula (XXI) may be prepared by reduction with a 
hydnde source, e.g.. diborane. in a suitable solvent, e.g.. THF. suitably at 0 •'C to room 
temperature followed by protection with a suitable P^ protecting group using 
25 methodologies well known to those skilled in the art. See. for example. "Protective groups 
.n organic synthesis" by T.W. Greene and P.G.M. Wuts (John Wiley & sons 1991) or 
"Protecting Groups" by P.J. Kocienski (Georg Thieme Veriag 1994). 
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kn«„ to «,ose sSe^ ,i^e art ' " ' ^^^"-1°" P™c«ses well- 



y (XXIII) 

CR^^CO-P" 



hZr'"' T'°""* '° f^'" ""^-^ -presents Calkyl. and ^ Is a 

n A r. ? """"""""^ "here ,^ Is a h^rooln 

lAArii), wnere P is a hydrogen, by activation to an acid hallde e a acid rhr^H^. • 
sta„„odolo,es, fcl^ed by .action ™tn ^^^^:^-{:T.:^i::i 

.S tHetH^arrnVsuUToir: e.-, 

Compound of formula (XXIII), where a qi iit=ihi<=> u ■■ 
-p.epa,^tron,con^.„io,:rj^^CraS^^^^ 



20 

NO, 

I (XXIV) 



CHjCCP'* 



30 
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Those skilled ,n the art will appreciate that in the preparation of the compound of formula 
I) or a solvate thereof it may be necessary and/or desirable to protect one ™ 
sens,t,ve groups ,n the molecule or the appropriate intermediate to prevent undesi^bte 
s,de reacfons. Suitable protecting groups for use according to the prLnt nventon a^e 

example. Protective groups in organic synthesis" by T.W. Greene and P G M Wuts (John 
(!n \^ 7^. '"^ ^^'^ P'^'^^'^S 9^°"P^ '"^'"'^^ «cy' type protecting groups 

'• ^^"^'"^ Mrox^ protecting groups V in lude ta2a 

p™.a*g groups nnay Inciude for exan^pte a.,M groups, e.g. benzy,. or gLp^ 



20 I^mllr, '"'^'I™^'^'* compounds used in tl,e above-mentioned process, including but not 
further aspect of the present invention. "ra.ngiy constitute a 

The present invention will now be further illustratP.H hv th^ ^-.^ 
25 Should no. be construed as limiting the Ct re i^^™ ^'""^"^^ 

An publications, including but not limited to patents and patent applications cited in this 
■ l^^T" ?. '"^^'^^ -te-n« as. if each individual publl««n w!^^ 
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Examples 



AbbrevlaMong 



THF 
5 MeCN 
DCM 
DMF 
DIPEA 
Boc 
10 CB2 



Tetrahydrofuran 

Acetonitrile 

Dichloromethane 

A/,A/-Dimethylformamide 

A/,/V-DlisopropylethyIamine 

t-butyloxycarbonyl 

carbobenzyloxy 



Intermedifltp. 1 



OH 



15 



carbamate 

20 was allowed to warn, uo ta^^'^T *opwise. The reaoflon 

layers. The o,ganlc te^!! d!^rt ,1° ' "'■^^"'^ ^"'^ aq.eous 

reduced pressure The n^H, ' -"agneslum sulphate) and concentrated under 

inseparable mixture (c 1-2lT.h»« I ' ^ ^ ""Ich was an 

Mass spec™.: Fould/MH°«8 ~ ^ >^ (B.55g). 

Intermariiato o 



30 I 
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To a solution of crude Intermediate 1 (5.55g) and tri-n-butylphosphine (3.49ml) in 
anhydrous THF (100ml) under at O^C was added solid 1.r-(a2odicarbonyl)-dipiperidine 
(3.53g). The solution was allowed to warm to ambient temperature and stin-ed for 18h 
The mixture was then diluted with cyclohexane (100ml) and the precipitate filtered off The 
5 filtrate was then concentrated under reduced pressure and the residue purified using 
Biotage chromatography (silica, eluting with cyclohexane:ethyl acetate 21) to give the 
title compound (2.93g) as a white solid.- 
•Mass spectrum: Found: MH* 421 

10 Intermediate 3 




20 



1.1-Dimethylethviri-f4-arf>tvl-2-fluoronh^n vn-2-oxo-3-Dvrro|idinvncarham;.t^, 
A degassed solution of Intermediate 2 (1.05g) in dry DMF (20ml) was treated sequentially 
with sodium carbonate (0.42g). triethylamine (0.67ml). n-butyl vinyl ether (1.62ml) 1 3- 
15 bis(diphenylphosphino)propane (0.124g) and palladium(ll) acetate (0.034g). The mixture 
was heated to 80°C under nitrogen for 7h, allowing to cool and stirred overnight Solvent 
was removed under reduced pressure and the. crude residue treated with 0.1% formic 
acid: water (I.Oml) and MeCN (10ml). The mixture was stirred at ambient temperature for 
4h before concentrating under reduced pressure. The residue was dissolved in minimum 
DCM and punf.ed using pre-conditioned silica phase SPE (20g/60cc) eluting with 
cyclohexane: ethyl acetate (5:1 to neat ethyl acetate) to give the title comoound (o.362g) 
as a yellow powder. 
Mass spectrum: Found: MH* 337 

25 Intermediate 4 



X 

1 . 1 -Dimethylethyl ( 1 -r2-fh .orn-4-f 1 -hvdroxvethvl) p henvn-2-oxQ-3-nvrroiidinvllcarh^m«t^ 
Intermediate 3 (1 lOmg) in dry methanol (4ml) was treated with sodium borohydride 
(0.012g) and the mixture stirred at ambient temperature for 18h under nitrogen The 
30 reaction was quenched with 3 drops water and concentrated under reduced pressure 
partitioning the residue between DCM and water. The separated organic layer was dried 
hydrophobic frits) and concentrated under reduced pressure to give the title comnnund 

. (0.103g) as a cream solid. 

Mass spectrum: Found: MH* 339 
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H.p.l.c. R,2.61min 



tntermeriiate r 




(0.1199, and s.Ld 1^ L?To ^e'^l^T^^^ 

portion, and *e reacflon ZZJ^zCT^Z '*^^"Vlphosphi„e (0.094a, in 

and triphenylphosphine (O.OS^, v^™ ^dad IT (0.119g, 
>0 temperature and stirred overnight3er ni^^el^ ^ ™' """""^ '° ^"^"^ 
washed With water. The ssXed It^ , """^"^ * °CM and 

,concen.m.ed under reduceTp^r: 'to a smlr', <^^='™P'»«- and 

■condffloned Silica phase SPE «„«n 1 , . PU^fled using pre- 

13 Mass spectrum: Found: MH* 403 
jntermediafp r 




;rrarnt'^:^rar 'irenrw^^^^^^^^^ ™^ <-> - - 

residue partitioned bef««en IteZlT^ ""^^ '^""^ "'^'^"^ *e 

solu«on. The ^opa^tedtgLf C^L^l!™ "''"^"^ ^^^^'^ 
25 under reduced pressure. TheTesfdue Z „ r <'>"'.™P''°'"<= «ts, and reH=oncentrated 

DCMtc 10%amLia/methanZair,r ^""^ ^""^ ^'^^""^ «■* 

- ■ Mas^spectnim: Found: 9'!f aia^Smeo^ (O.O199, as a sticky gum. 

intermediatf^ 7 

: e 

30 
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1 -(4-Acetvl-2-fluoroDhenvl V3-amino-2-pvrrolidinone hydrochloride 

Intermediate 3 (0.1 56g) was stirred in 4M hydrogen chloride / dioxane (6nril) at ambient 
-temperature for 2h. The reaction was concentrated under reduced pressure to. give the 
title compound (0.135g) as a pale yellow solid. 
5 Mass spectrum: Found: MH'*'237 



Intermediate 8 




^ (a-A/41-(4-Acetvl-2-fluorophenviV2>-oxo~3-Pvrrolidinvn-2-(5-chloro~2- 

10 thienvHethenesulfonamide 

Using Intermediate 7 (0.1 35g). suspended in dry acetonitrile (5ml) was cooled to 0**C and 
treated with DIPEA (0.19ml), allowing to stir for 5min. A pre-cooled solution of (E)-2-(2- 
chlorothiophene)-1-ethenesulphonyl chloride (0.1 22g) in dry acetonitrile (2ml) was added 
slowly and the mixture stirred at 0°C for 2h before warming up to ambient temperature 

15 and stirring overnight. The mixture was concentrated under reduced pressure, partitioning 
the residue between DCM and Aq saturated sodium bicarbonate. The separated organic 
layer was dried (hydrophobic frits ) concentrating the filtrate under reduced pressure to 
give the title compound (0.1 62g) as a pale yellow solid. 
Mass spectrum: Found: (M-H)' 441 

20 H.p.l.c. Ri3.16min 

Intermediate 9 




Cl 

fa-2-f5-chloro-24hienvlVA/-(1-r2-fluoro--4-(1-hvdroxvethvnphenvl1-2-oxo-3- 
25 pvrrolidinvl>ethenesulfonamide 

Intermediate 8 (0.1 63g) suspended in dry methanol (5ml) was treated with sodium 
borohydride (0.028g) and the mixture stirred at ambient temperature for 90min under 
nitrogen. The reaction was quenched with 3 drops water and concentrated under reduced 
pressure, partitioning the residue between DCM and water. The separated organic layer 
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was dried (hydrophobic frits) and concentrated under 
^nmm (0.149g) as a beige foamy solid. 
Iviass spectrum: Found: IVIH* 445 
H.p.I.c. RtS.OOmin 



reduced pressure to give the title 



intermediate in 




(0.1 oeg) in po*ns m a?0^C SL"'^ ^'^^^ 

(0.136g) and Wphsnylphosphine (0.106g) C adde^ T '^'"'""''^ 

ambient temperature and ,fi,r=H L ®™ ^he reaction was wanned up to 

and concentrated under .^u Jd piT^to a si ^1 (^V^^Phobic frits) 
conditioned silica phase SPE ""'^'^ "^'"B pre- 

-).o.vetHe.,SIS^SlrbSr°"""^^ 
Mass spectrum: Found (IVI-H)" 506 

Intemnediafo it 



20 




-2-OXO-3- 



1— '^O^oTXTLl^.^i^i" ■'"^ was traated with sodium 

-- cooled • to aLent empeS iw-l ' ^"^ ^ 

Parfltioning the residue b^Dclrd vTr^eTeX T 

(hydrophobic frits) and re-concentrated nnrtrTj' ! ^^<^'^'' "'•sanlc layer was dried 
30 (0.075g) as an orange gur ^"'^ '^"'^ '° ^'^^ SMmwsm 

Mass spectrum: Found: (M-H)-498 
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. Intermediate 12 




A/41"(4"Acetvl"2-flUQrQphenvlV2-oxo-3-pvrrQlidinvlV6-chloro-benzothiophene-2-- 
sulfonamide 

5 The title compound was prepared from Intermediate 7 and 6-chloro-1-ben20thiophene-2- 
sulphonyl cliloride using the synthetic procedure described for Intermediate 8. 
IVIass spectmm: Found: MH* 467 

Intermediate 13 



6-Chloro-A/-(1 ••r2-f luoro-4-( 1 -hvdroxvethvl)phenvn-2-oxo-3-pvrroiidinvlV1 -benzothiophene- 
2-sulfonamide 

• The title compound was prepared from Intermediate 12 using the synthetic procedure 
described for Intermediate 9. 
is Mass spectrum: Found: MH* 469 ' 

Intermediate 14 



M-f 1 44-f 1 -Bromoethvl V2-fluorophenvl1"2-oxo-3-pvrroiidinvl>"6-chloro-1 -benzothiophene-2- 
20 sulfonamide 

The title compound was prepared from Intermediate 13 using the synthetic procedure 
described for Intermediate 10. 
Mass spectrum: Found: MH* 531 

25 Example 1 






OH 
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-2-fluoroDhenYl)-?- 



f ormic acid - ( F )-?-( .-rhl oro-24hienvl>-^ 
pxo-3-pvrrolidinvi>6thflnft.Q uifonamiri^ (1 i ) 

To osimn Th» ''^ <2"") " O"'^ fr^ated with DIPEA 

? " ^ 1=^'°^^ = P'-«-«>°l«l solution of (E)-2.& 

cMoroth,ophene)-1^tt,enesulphonyl chloride (0.0136g) in MeCN (2n,i Is add^ l 
dropwse manner. Upon completion of addition, the mixture was stirred aTo-C for 2h mJn 

™ss direc ed preparative h.p.l.c. to give theJlSe^naound (0.021g) as a wMe Zir 
Mass spectaim: Found: MH*472 a/ =«> <» wniie powaer. 

15 H.p.l.c. R,2.38min 



Example 1 faitemafivft procedum) 




(dimethvlamino)etiivn-9-fiijoroDhenYi)-?-nvr.--:t- 



20 f g)-2-(5-chl oro-2-th!enY l ).A/-ri -{4- ri ■ 
PVrroiidinvl)Pthpno.=. iifonamldP 

pJodTe^^ 2;: shea::^r:,t^^^ ^ '-^^^'^ 

25 stirrina fnr 75h Th 7 ^° "^^^ ^ ^^"^ ^h, before cooling to room temperature and 

rI.Tr . I """^"'^ concentrated under reduced pressure, partltioninq the 

epald T ^^"-"^ bicarbonate 'sottr%h: 

Mass spectrum: Found: MH*472 
H.p.l.c. Rt2.34min 



Example 9 
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. (a-2-(5-ChlQro-24hienvlVN--M-(2-fluoro>4-ri-(4-morpholinvnethvl1phen^^^^ 
pyrrolidinvnethenesulfonamide 

A solution of Intermediate 10 (30mg) in dry THF (3ml) was treated with morpholine (26ul). 

5 The mixture was heated to 45**C for 18h, before allowing cooling to ambient temperature. 
Solvent was removed under reduced ' pressure and the residue partitioned between 
chloroform and saturated aqueous sodium bicarbonate solution. The separated organic 
layer was dried (hydrophobic frits) and re-concentrated under reduced pressure. The 
residue was purified by mass directed preparative h.p.l.c. to give the title compound 

10 (0.01 8g) as a white powder. 

Mass spectrum: Found: MH* 514 . 
H.p.l.c. Ri2.42min 



Example 3 




15 ^OH 

(a-2-(5-Chloro-2-thienvn-A/-ri ■(2-fluoro-441 -[(2- 

hvdroxvethvnfmethvnamino1ethvl>phenvlV2>oxo-'3-pvrrolidinvnethenesulfonamide 
Using Intermediate 10 and the procedure described in Example 2, the title compound was 
prepared. 
20 Mass spectrum: Found: MH* 502 
H.p.l.c. Rt2.36min 

Example 4 




'I ^ 



25 Formic acid - (E)-A(41-r4>-(1-aminoethvlV2-fluorophenvn-2-oxo-3-pvrrolidinvl>-2-(5-chloro- 
2-thienvnethenesulfQnamide (1:1) 

Intermediate 11 (0.065g) was treated with 6N aqueous hydrochloric acid (5ml). The 
mixture was stirred at ambient temperature for 18h. then heated to 50*^0 for 3h, before 
allowing cooling to ambient temperature. Solvent was removed under reduced pressure 
30 and the residue partitioned between DCM and saturated aqueous sodium bicarbonate 
solution. The separated organic layer was dried (hydrophobic frits) and re-coricentrated 
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Mass spectrum: Found: MH* 444 

H.p.Lc. Rt2.40min " ' ' 

5 



Example 5 



-F 




benzothiQnh^n.-9.o,.f^rnmjrlr pnenyif 2 oxo-3- p vrro|,d■n^r|) 1_ 



Mass spectrum: Found: MH* 496 
H.p.l.c. Rf2.44min 



'-^ QS^i^V for inhihitinn of Factor y» 

Compounds were d utedf,l'a ?StS ' """^"S"* 

20 concentrations AssTlHll!^ . '°" *™»yte"lf°xide at appropriate 

50n,M Tris-Ha,tomMTar5ircaarpH " "'k^ 

cone Of OOOO^ii ml 1^ o ^' ^ ^"*a'n'ng human Factor Xa (final 

25 used to monitor fluo^«lX4~Si^^^^^^^^^ I'T'^' "~ 
vatues the data were analysed using Ac,K,,;Ba:^a^xt^ ~ ^° 

Calculation of Ki values: 
Ki = ICso/d + [Substrate]/Km) 
.30_The W vaiue for the above assay can be obtained by dividing the ic«va,ue by I.e. 

::rerti:cnth^z;rvrc^^^^^^ 

ion; (C^l^ l, 2, 3 4) -^^^ ^ °' "^an 
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Method for measurement of Prothmmhin Time (PT) 



5 0 p ' ° ' '^"""^ "'^^'^ 9'-- ^ fi"-' concentration of 

5 0.38 ^ citrate Plasma was generated by centrifugation of citrated blood samples at 1200 

olaZ lrj' -'^"^ -^'^--^ conducted using 

plasma pooled from 4 separate donors (2 male and 2 female). 

10 """^ ^""^ Coagulation Analyzer (Dade Behring) For 

iS uM?ml:? "'^^ concentrations ranging from 0 03 to 

00 uT TZoIc". r ^'^^^^^ --^'-^ with 

100 ul of Thromboplastin C Plus (Dade Behring). Upon addition of the reaqents 

absort^ance at 405 nm was monitored and time to clot formation is deterJ^ned (normal ' 
range for human plasma is 10.6-12.4 seconds). xenninea (nomnal 

ro'exhib^ :sr """^"^ '"^'^ ^^^^"-^^^ ^^-^ 



2° General purification and angiytica! mpthnric 
LC/MS Method 



Analytical HPLC was conducted on a Supelcosil LCAB2+PLUS column (3um 3 3cm x 
4.6mm ID) eluting with 0.1o/. HCOaH and 0.01 M ammonium acetate Ha er^^^^^^^^^ 

25 or H ^. ^^^^^ ^^^^^ ^^-"^ B). using the foXelut^^^^ 

~ 1^o' ^B*:: 4.2-5.3 mlutes 100o/ob' 5 3^ 

! 1^ '^^^ °^ ^ ml/minutes (System 1). The mass spectra (MS) 

IT. I T. °" ' ^'^^'^^^ "^^^^ spectrometer using electrospray posU^ve 

i~^^ '° "'"^ ^^^"^^^ or electrosp Jne^a ive 

lonisation [(ES-ve to give (M-H)' molecular ion] modes 

30 

ilLrih^f.r^ T '^"''''^^ "''"^ ^ ^'■"'^^^ ^"^^ 400MHZ spectrometer using 
tetramethylsilane as the external standard. 

Biotage™ chromatography refers to purification carried out using equipment sold by Dvax 
35 Corporation (either the Flash 401 or Flash 1501) and cartridges pre-packed with KPSH. 

Mass directed autoprep refers to methods where the material was purified by high 

0.1 /o HCO3H ,n water and 95«/o MeCN. 50/0 water (O.50/0 HCOaH) utilising the following 
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gradient elution conditions: 0-1.0 minutes 5%B. 1.0-8.0 minutes 5-^30o/„r Rn«o 
minutes 30%B, 8.9-9 0 minutes -^0^0*^0/0 0 ^ „ .^ "^nutes 5-^30 /oB. 8.0-8.9 
95-»Oo/„R at = fl* ^ 30^95%B, 9.0-9.9 minutes 95%B. 9.9-10 minutes 

Hydrophobic frits refers to filtration tubes sold by Whatman. 

?i'hnZ l'S" "'"^ '° *^ °' -^^ses sold by ,ntema,onal Solent 
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Claims 



1. A compound of fomnula (I): 



wherein: 



R 



O O 



I 

X 
I 

Y 



represents a group selected from: 



(I) 





-(Co.3)alk— <v y 




-(C,.)alk- 



each ring of which optionally contains a further heteroatom N, 
10 Z represents an optional substituent halogen, 
all< represents alkylene or alkenyiene, 
T represents S, O or NH; 



represents hydrogen, -Ci^alkyl, -Ci.salkylCONR^R''. -Ci-aalkylCOaCi^alkyl, -CO2C1. 
15 4alkyl or -Ci-salkylCOzH; 



R^ and R^ independently represent hydrogen, -Ci.6alkyl, or together with the N atom to 
which they are bonded fornn a 5-, 6- or 7- membered non-aromatic heterocyclic ring 
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optionally containing an additional heteroatom selected from O. N or S. optionally 
repriel ^^^^^^^^ ' -^^«^"ted byTt! 

' LTr^'T'! °' ^ ^" °' '"^"^'^^^^^ heterocyclic group containing at 

10 R^ represents liydrogen or -Ci^alkyl; 
R' represents -Ci^alkyl; 

Y represents a group -C(R'')(R^)Co.2all<ylNR°R<'; 

R" represents C,^alkyl optionally substituted by halogen; 

R^ represents hydrogen or C^alkyl optionally substituted by halogen; 

N^tom t wt'h thl""' TT* -^--'MOH. or together with the 

L ootilnrv . ' °'' ^--"^^"^bered non-aromatic heterocyclic 

su^tlTby CaC;^ " ^^'-^ ^' ^ or S. optionally 

and pharmaceutically acceptable derivatives thereof 
25 ■ . 

2. A compound according to claim 1 for use in therapy. 

a A phamnaceutical composition comprising a compound according to claim 1 together 
with a phamnaceutical canler and/or excipient ragerner 
30 ■ . 

4. Use of a compound according to claim 1 for the manufacture of a medicament for thp 
ireatment of a patient suffering from a condition susceptible to amellorarry" S 

a PactorTa inJlitf' ' ^ ^° -"^-"-tion by 
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ABSTRACT 



The invention relates to connpounds of fonnula (I): 



N— S 
' //W 
O O 



wlierein: 



N^O 

1 

X 
I 

Y 



represents a group selected from: 



(I) 






-(Co.3)alk-^ Z 




(C,,)alk 




each ring of which optionally contains a further heteroatom N, 
10 Z represents an optional substituent halogen, 
alk represents alkylene or alkenylene, 
T represents S, O or NH; 

r2 represents hydrogen. -Ci^alkyl, -C1^alkylCONR'R^ -Ci^alkylC02Ci^alkyl. -CO2C 
15 4alkyl or -Ci^alkylC02H; 



R^ and R" independently represent hydrogen. -Ci^alkyl. or together with the N atom to 
which they are bonded form a 5-. 6- or 7- membered non-aromatic heterocyclic ring 
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optionally containing an additional heteroatom selected from O. N or S optionallv 

5 X represents phenyl or-a 5- or 6- membered aromatic heterocyclic group containing at 
fglTsetrdT °' ^ " '''' °^ -^'^^ substituted by 0 

10 represents hydrogen or -Ci^alkyl; 

R' represents -Ci.6alkyl; ' 

Y represents a group -C(R'')(R^)Co-2alkylNR'=R''; 

represents C^alkyl optionally substituted by halogen (e.g. CF3. -CH^CFa)- 
R represents hydrogen or C^alkyl optionally substituted by halogen (e.g. CF3. .CH2CF3): 

^0 N^atomt '"^'k*?""^ "^-""^y'' -C-alkylOH. or together with the 

1 oTtilnat ^ "^^"^^^^^^ non-aroma'c heterocyclic 

sTbs^dt'" ^ " ^^'^^^^^ ^-"^ ^ - ^' ~V 

nmlf ^TT"^'" ^"'^^P^^'^'^ ^^"^^^'^^^ thereof. The invention also relates to 

25 ZZ °' °^ Pharmaceutical compo^Ls 

25 conta n.ng compounds of fomiula (I) and to the use of compounds of foZa m in 

^^^a::::" ^ — - a Fa:to?x: 
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